In his commentary, Professor Jonas has pointed out certain very relevant follow-up studies among groups of patients with inherent abnormalities of left ventricle (LV) or right ventricle (RV) and their inlet and outlet dimensions (pulmonary atresia with intact ventricular septum, Shone's syndrome, and Holmes heart). 1 However, in our recent report on a series of patients who underwent biventricular repair for anomalies associated with heterotaxy, there is no patient who conforms to any of those categories. 2 Rather, the majority of children in this series were those where ''mixed-up'' connections exist together with an underlying double-outlet RV (DORV) with noncommitted ventricular septal defect (VSD) with or without a common atrioventricular (AV) valve and borderline left ventricular hypoplasia. It is our policy to not back off from a biventricular repair just because of the existence of ventricular malposition or borderline ventricular cavity size (if the inlet valve is adequate) for the reasons discussed subsequently.
Heterotaxy hearts, especially those with bilateral right atrial appendage (right isomerism), are particularly challenging when it comes to septating them. However, often, there also exist anatomic and functional parameters that detract from an ideal outcome from conversion to Fontan circulation. The common AV valve may have degrees of leakage (which inevitably increase on follow-up if left unoperated or once a Fontan operation gets done). Pulmonary artery anatomy in isomeric hearts is often less than ideal, a factor that has a bigger disadvantage in a gravity-dependent rather than an RV-driven pulmonary circulation. This, along with the predisposition to formation of pulmonary arteriovenous fistulae, makes the Glenn and Fontan operations not so great a long-term option for these patients. Biventricular repair (where it can be achieved) as an alternative to the Fontan circulation does protect against the dreaded complications of protein losing enteropathy, plastic bronchitis, and Fontan failure that are bound to be more common following univentricular repair in these less than ideal Fontan candidates.
It is for these reasons that our group has pushed for the more physiological and anatomical option of biventricular septation in those hearts where ''satisfactory'' ventricular cavities and inlets exist, even though it means a complex intraventricular septation procedure. Needless to say, both ventricular outlets need to be constructed and need to be under surveillance on follow-up. It is well known that the unsupported free floating Rastelli C type of anatomy of the common AV valve requires that it be split into two valves with provision of support from the ventricular aspect for durable function. The technique described by us, wherein we have detailed our method of septation of DORV with complete AV canal and routing of the noncommitted VSD to the aortic valve, we feel, is ideal with respect to conservation of AV valve function over the long term. 3 The prolonged postoperative course in many of the patients undergoing biventricular repair has been secondary to the time taken by the ventricles to adapt to their newfound role after the septation procedure, as evidenced by the persistence of high left-sided filling pressures beyond the immediate postoperative period. We feel that the time taken by the borderline hypoplastic LV to adapt to its new role is well worth the effort as invariably, the smaller LV ends up with good function, whereas the reverse situation (hypoplastic RV and large LV) often results in prolonged LV dysfunction and AV valve leakage (personal experience).
The phenomenon of intestinal gangrene that we encountered was totally unexpected and we paid the price for delayed discovery in the two patients who died. We now institute early peritoneal drainage to warn us of such an occurrence. The problem of complete heart block needs to be sorted out by intraoperative bundle mapping in some of these patients due to the absence of atrial landmarks as a guide to the position of the AV node.
Absence of functional outcome and physiological studies of exercise capacity and oxygen consumption is an important limitation of our report, as so rightly suggested by Professor Jonas, and we will work toward getting comparative data with the heterotaxy Fontan patients.
My own contention is that it would indeed be a sad day for pediatric cardiac surgery if the newer generation of aspiring surgeons starts to relegate ''complex'' congenital heart disease (and this level could vary from surgeon to surgeon) to the Fontan option merely for the sake of surgical expedience and a convenient intensive care unit course. My gratitude to Professor Jonas for his views on the subject.
